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published April 11, 1987; Application Filing No. 60-219424, filed 
October 2, 1985; Inventor(s): TakashiTou; Assignee: Fujitsu 
Corporation; Japanese Title: Call Signal Transmission Circuits 

CALL SIGNAL TRANSMISSION CIRCUITS 

CLAIM(S) 

A call signal transmission circuit for intermittently transmitting call 
signal r to subscriber's telephone equipment 1, characterized in that variable 
resistance 100 that can control a resistance value is inserted into the path 
through which said call signal r is transmitted to the subscriber's line 2, and 
in that the transmission control means 200, which decreases the resistance 
value of said variable resistor 100 after said call signal transmission has 
started and increases immediately before said call signal transmission stops. 

DETAILED DESCRIPTION OF THE INVENTION 
(Summary) 

The present invention pertains to a circuit for intermittently 
transmitting an call signal to subscribers telephones, wherein a variable 
resistor that can control a resistance value is inserted into the transmission 
path of call signals to attenuate the resistance value of the variable 
resistance after the transmission begins, and wherein a transient phenomena 



l 



generated when the call signal is broken up is reduced by attenuating 
immediately before the transmission stops. 
(Field of Industrial Application) 

The present invention pertains to improving a call signal transmission 
circuit for intermittently transmitting a call signal. 

To indicate an arrival call to a subscriber, a telephone exchanger 
intermittently transmits, for example, a 16 Hz call signal, at 3 seconds cycle 
(1 second for transmission and 2 seconds for pausing). 

Transient phenomena are generated when the call signal is 
intermittently transmitted, so it is highly demanded that erroneous operation 
of the call signal transmission circuit and generation of noise should be 
prevented as much as possible. 
(Prior Art) 

Fig. 5 shows one example of the prior art call signal transmission 
circuit. Fig. 5 sows the call signal transmission circuit that is installed on a 
subscriber's circuit of a digital exchanger. In Fig. 5, once the call control 
signal a is input from the control circuit not shown in the figure at a time of 
call signal transmission, relay 9 is driven for 1 second at every 2 second 
interval, and the contact 4 of relay 9 repeats 1 second of operation and 2 
seconds of recovery. While the contact 4 is operating, the call signal r 
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transmitted via the transformer 6 from the call signal generating device 5 
flows via the direct current power source 7, resistor 8, contact 4, B line of 
subscriber's line 2, subscriber's telephone equipment 1, A line of the 
subscriber's line 2, and power supply circuit 3, and displays the call arrival 
on the subscriber's telephone equipment 1. 

When the contact 4 operates, a transient phenomenon is generated 
due to charging of a capacitor built in the subscriber's telephone equipment 
1, and high voltage is generated by the transient phenomenon caused by the 
coil built in the power supply circuit 3 or subscriber's telephone equipment 
1 when the contact 4 recovers, erroneously stopping the transmission of call 
signal r and generating impulse noise in the adjacent circuit. 
(Problems of the Prior Art to Be Addressed) 

As is evident from the above explanation, with the prior art call signal 
transmission circuit, because of the transient phenomenon generated at the 
time of transmission start and stop, there is a problems that the transmission 
of the call signal r is erroneously stopped and that impulse noise is 
generated in the adjacent circuit. 
(Means to Solve the Problems) 

Fig. 1 illustrates the principle of the present invention. As shown in 
Fig. 1, variable resistor 100, which can control the resistance value, is 
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inserted in the path through which the call signal is transmitted to the 
subscriber's line 2 and also, the transmission control means 200, which 
attenuates the resistance value of the variable resistor 100 after the 
transmission of the call signal has started and attenuates it immediately 
before the transmission of the call signal is stopped, is installed. 
(Operation) 

More specifically, according to the present invention, when the 
transmission of the call signal is starting, the resistance value of the variable 
resistor 100 gradually changes from high resistance to low resistance, so the 
transient phenomenon is sufficiently prevented. At the time when the call 
signal transmission is stopping, the resistance of the variable resistor 100 
changes from low resistance to high resistance, so the transient phenomenon 
is likewise reduced, preventing the erroneous operation of the call signal 
transmission stopping function or generation of the impulse noise in the 
adjacent circuit. 
(Embodiment Example) 

One embodiment example of the present invention is explained below 
with reference to the drawings. Fig. 2 shows a circuit diagram of the call 
signal transmission circuit as one embodiment example of the present 
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invention. Fig. 3 shows one example of the signal waveform of Fig. 2. The 
same symbols indicate the same components in the drawings. 

As shown in Fig. 2, the variable resistance element 15 using an 
optical field-effect transistor is installed as the variable resistor 100, and the 
driver 10, resistors 1 1 and 14, capacitor 12, buffer 13, time-limit circuit 16, 
gate 17, and driver 18 constitute the transmission control means 200. 

As shown in Fig. 2 and Fig. 3, suppose the call control signal a is 
input from the control circuit not shown in the figure into the call signal 
transmission. Then, in 1 second later, logic "0" changes to logic "1" at time 
point 1 0, and changes from logic "1" to logic "0" at time point t 1 . 

The time limit circuit 16 is activated when the call control signal a 
changes from logic "1" to logic "0," changes the output signal b from logic 
"1" to logic "0," and changes, after some time, the output signal b from 
logic "1" to logic "0" at time point 1 2. 

The gate 17 formulates the output signal c by the logical sum of call 
control signal a and the output signal b of the time limit circuit 16, and 
drives the relay 9 via the driver 18. As a result, the relay 9 make the contact 
4 operate at time point 1 0, and recovers the contact 4 at time point 1 2. 

The call control signal a is input into the integral network consisting 
of resistor 1 1 and capacitor 12, and is changed into the output signal d. 
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The output signal d is input into the variable resistance element 15 via 
the resistor 14 and buffer 13. 

The resistance value R\ 5 of the variable resistance element 15 keeps 
the high resistance value R M before the time point 1 0 when the output signal 
d is not yet input, decreases as the output signal d increases after time point 
1 0, and keeps the low resistance value R L after the output signal d has 
reached a normal value. As a result, the call signal r transmitted from call 
signal generating device 5 via the transformer 6 after the time point 1 0, at 
which the contact point 4 has operated, increases as the resistance value R ]5 
of variable resistance element 15 increases. 

After the time point 1 1, the variable resistance element 15 keeps the 
low resistance value R L until time point 1 1, but increases as the output 
signal d decreases after the time point 1 1 , and reaches high resistance value 
R H by the time point 1 2, at which the output signal d is no longer input. As 
a result, the call signal r decreases as the resistance value R ]5 increases from 
the time point 1 1 to the time point 1 2 at which the contact 4 recovers. 

As is evident from the above explanation, according to the 
embodiment example of the present invention, the call signal r increases 
after the contact 4 operates and decreases by the time the contact 4 recovers, 
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so the transient phenomenon, which generates at the time of the operation 
and recovery of the contact 4, is sufficiently prevented. 

Fig. 2 and Fig. 3 only show one embodiment example of the present 
invention, for example, the variable resistance element 1 5 needs not 
necessarily use an optical field-effective transistor. It can use a photo- 
coupler shown in Fig. 4 or other variant forms can be considered. But, in 
any of these forms, the same effect of the present invention will be 
produced. The circuit, which is the object of the present invention, is not 
limited to a subscriber's circuit, but many other variant forms of 
embodiment can be considered. In any of these instances, the present 
invention will produce the same effect. 
(Advantage) 

As explained above, by the present invention, in said circuit, the 
transient phenomenon at the time of the call signal transmission start and 
stop is prevented, preventing the erroneous operation of the call signal 
transmission stopping function or the generation of impulse noise in the 
adjacent circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows the principle of the present invention. Fig. 2 shows a 
circuit diagram of the call signal transmission circuit as one embodiment 
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example of the present invention. Fig. 3 shows one example of the signal 
waveform of Fig. 2. Fig. 4 shows another example of the variable resistance 
element. Fig. 5 shows one example of the prior art call signal transmission 
circuit. 

1. subscriber's telephone equipment 

2. subscriber's line 

3. power supply circuit 

4. contact 

5. call signal generating device 

6. transformer 

7. D/C source 

8. 11, 14. resistor 

9. relay 

10. 18. driver 

12. capacitor 

13. buffer 

15. variable resistance element 

16. time-limit circuit 

17. gate 
A. A line 

8 
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a. call control signal 

b, c, d. output signal 
r. call signal 

tO, t 1, t2. time point 
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